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Eukaryotic RNA polymerase II (or B) consists of 10 to 14
polypeptides ranging from 220 to 10 kD (1). The understanding
in molecular terms of the initiation and elongation processes and
their control by specific trans-acting regulatory proteins will
ultimately require the cloning of all components of the
transcriptional apparatus. We describe the molecular cloning and
characterization of the cDNA encoding the human polymerase
II largest subunit, RPBhl. An earlier attempt had led to the
isolation of a partial human genomic clone (2).

In the present study, lambda-Zap HeLa cell cDNA libraries
were screened with probes derived by specific PCR-mediated
amplification of mouse cDNA sequences (3). Several overlapping
cDNA clones were isolated and sequenced on each DNA strand
by automated or manual sequencing. One of them comprised the
entire RPBhl coding region. The predicted 1970 amino acid
sequence (calculated MW of 217205), is presented in Fig. 1. The
comparison of the human sequence with the corresponding
published mouse sequence (3) revealed two differences. The first
alteration is a threonine residue at position 1856 in man, instead
of an alanine in mouse. This change occurs within the conserved
carboxy-terminal domain (CTD) of the protein, on the 38th
heptapeptide repeat YTPTSPK, as originally defined (3). Note
that the sequence of this element in hamster (4) is identical to
that in man. The second difference is the sequence between
residues 1498 and 1537, which replaces a single arginine residue
in the mouse homologue. This element most likely corresponds
to an additional exon which must have been overlooked upon
reconstruction of the predicted coding frame from the mouse
genomic sequence. Reexamination of the sequence of intron 26
(see 3 and EMBL M12130) indeed revealed motifs compatible
with genuine splice acceptor (5'-CTCTTTGCAG-3') and donor
(5'-GTGAGT-3') sites, on the 5' and 3' sides of this exon. If
one corrects the mouse sequence for this exon, the alanine to
threonine alteration in the CTD remains the only difference
between the mouse and human proteins, with a corresponding
nucleotide conservation of 89.4%. Strikingly, the 5' untranslated
region is significantly more conserved (about 85%) than the 3'
untranslated region (about 50%) in these two organisms.
The results of a computer analysis of homologous peptide

sequences from prokaryotes and eukaryotes, are summarized in
Fig. 1. A number of invariant residues were identified, most of
which delineate conserved domains (A-J). Although the high
degree of conservation of these domains may reflect functional
significances, their role remains unknown. The particularly
elevated number of basic residues in domain D suggests its
involvement in a possible DNA-binding region. A putative
C2H2-type zinc-binding element (residues 71 to 87), conserved
among eukaryotes, may also contribute to this function (3) or

be implicated in important protein-protein interactions. Clearly,
these conserved domains constitute privileged targets for future
functional analyses.
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VKT - VLRCVCFFCSK

RT0IKRVOFGVL*ELKRIVTEGGIKYPETTEGGRPKLA4DPRQGVIERTGRCQT5GNMTECPGI

CGRY0PRIRRSGLELYA
E0 HVNEDSOEKKILLSPERVHEI FKR0I0SDECFVLG6EPRY 0A00CrHKLAD0IVKOQLRRNE0N1A
HVIAEDV9MkTRANY00R0QKSG+4LLKON P I S NMTFAEIVTPFNID

RLOELVRRGNSOYPGAKYIIRDNGDRIDLRFHPKPSDLHLOTGYKVERHCDGDIV SNMHRVRILPWSTFRLLSVTI

501 &4O*PQSoSo8r
601 NCIRTHSTHPDDEDSG

1ELA1VPR4fJ0SNRPVMG0I CLTAVRKFTKRDVFLRGEVMNLLMFLST1DGKVPQPAILKPRPI

GPYKHISPGDTKVVVENGELIMGILCKKSLGTSAGSLVHISYLENGHDITRLFYSNIQTVINN0LLIE

PLTGKOIFSLIIPGHI

GHTIGIGDSIADSKTYQ
DIONTIKKAKODV EV EKAHNNELEPTPGNTLROTFENOVNRILNDARDKTGSSAOKSLS Y}KS9FV }k INI+4 AWCGQO0GXRRIPF

801 GFKHRTLPHF0K0DYGPDYSRGFVENSYLRAFVNLPTEFFFIH SMESVK TVRNSINovvQLELAGES 900

901 VEFONLATLKPSNKAFEKKFRFDYTNERALRRTLOEDLVKDVLSNAHIONELEREFERMREDREVLRVIFPTGDSKVVLPCNLLR.4OIIAQK4IFHI NPRL 1000

1001 PSDLHPIKWEGVKELSKKLVIVNGDDPLSRQAQENATLLFNIHLRSTLCSRRKAEEFRLSGEAFDlLLGEIESKFNOAIAHNPG 1000

1101 &RSA. K VN VTLGVPRLKELINISKKPKTPSLTVFLLGOSARDAERAKDILCRLEHTTLRKVTTA AIYYDPNPSSTVVAED0EWVNVYYEMP 1200

1201 DFDVAR 1SP0LLRVELDRKH0TDRKLTEOIaEKINAGFGDDLNCIFNDDNAEKLVLRIRIKNSDENKMQEEEEWDKMDDDVFLRCIESNMLTDMTLQG1300

1301 IEOI SKVYMHLPOTDNKKK I I ITEDGEFKALOEWI LETDGVSLMRVLSEKDVDPVRTTSND I VE IFTVLG IEAVRKALERELYHVISFDGSYVNYRHEAL 1400

1401 LCDTMTCRGHLMAI.TRHGVNRQ§T0G.KCSIE PMKGVSENIMOOLAPAGTGCFDLLLDAEKCKYGME0OPTNIIPGLGAAGPTG 1500

1501 MFFGSAPSPMGGOISPAJTPWNOGATPAYGANSPSVGSGMTPGAAGFSPSAASDASGFSPGYSPANSPTPGSPGSPGPSSPYIPSP CCA'OiiA 1600

1601 P045G S40 PSYSP88 Sf0lltr 0S7Tw6StSSNPSP SPYS4SSP Y #bV.m_Ys 1700

1701 PTSPSYWSP?SPYSPTS08Y8006V670SPTswvP?oPsYSPT90WgOp00pw s.¶py90fgPgosyg900oI900N0Tg5y7 0600

1801 sYsYSPssp RTT?Qs,,r mspssrsos,uxrt,os sps Y spsfs19P70sptsp r t "sPs 1900

1901,VYTPTSKYPSMSsPTsPsPXSTsPTSrll 3YSTPrsYBrPsKsSYSLTSP^1SPDIDSDw .190

A B C D E F G H I J CTD

Predicted peptide sequence of the RPBh1 cDNA. Amino acid residues underlined
are discussed in the text. Those which are unchanged in H. sapiens, M. musculus
(3), D. melanogaster (5), S. cerevisiae (6), S. acidocaldarius (7), H. halobium
(8) and E. coli (9) are boxed. Unvariant residues separated by 5 or less variable
residues have been arbitrarily grouped as conserved domains (A-J). The carboxy-
terminal domain (CTD) spanning the 52 heptapeptide repeats is shadowed. A
schematic representation of RPBh 1 is shown at the bottom, with the relative
positions of the A -J and CTD domains drawn at scale.

kl& 1992 Oxford University Press

L ioo

h 200

300

400

500

600

700

800701

101

201

301

401


